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(54) STRUCTURE OF BUMP ELECTRODE AND ITS FORMATION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent a shape of a 
bump electrode which is formed of solder and is nearly 
spherical from being distorted and make its height 
higher. 

SOLUTION: An insulation film 16 which has a circular 
opening part 17 which is smaller than an opening part 14 
of a protection film 13 and is formed of polyimide is 
formed in a specified position of an upper surface of a 
foundation metallic layer 15 formed all over an upper 
surface. After a plating resist layer 18 is formed, a 
mushroom-like bump electrode 19 is formed by 
performing electrolytic plating for solder. After the 
plating resist layer 18 is peeled, an unnecessary part of 
the foundation metallic layer 15 is etched and removed 
by using a bump electrode 20a and the insulation film 16 
as a mask. Then, a bump electrode 20a which is nearly 
spherical is formed by carrying out heat treatment. In 
the process, molten solder generated by melt-down of 
the mushroom-like bump electrode 20 is rounded by 
surface tension making a contact surface with an exposed part 15a of the foundation metallic 
layer 15 which is exposed through an opening part 17 of the insulation film 16 a basic bottom 
thereof. 




LEGAL STATUS 

[Date of request for examination] 03.09.2002 

[Date of sending the examiners decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner s decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 351 81 85 

[Date of registration] 06.02.2004 

[Number of appeal against examiners decision 



http://www1 9.ipdl.ncipi.go.jp/PA1 /result/detail/main/wAAARwa4zDDA41 0041 307F... 2004/1 0/22 



Searching PAJ 



2/2 ^— v 



of rejection] 

[Date of requesting appeal against examiners 
decision of rejection] 

[Date of extinction of right] 



Copyright (C); 1 998,2003 Japan Patent Office 



http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAARwa4zDDA41 0041 307F... 2004/1 0/22 



(19)B*SfcfT/? (JP) (12) H i^F trF 3^ (A) (iDttKfllfiHW 

#H§¥10- 41307 

(43)£HB ^10^(1998) 2 «13B 



(5 U int. CI. 




F I 




HO 1L <sl/o21 




H0 1L 21/92 6 0 2H 




T ¥ A C T/" O /Oil 

HO 5K 3/ .54 


b U 1 


HO 5K 


3/34 5 0 1 D 








H0 1L 21/92 6 0 3B 










6 0 4S 










6 0 4B 










*fflfcft »5fcB©»8 FD 


(± 10 H) 


(2i)mu#^ 


<ftBW8 -205514 


(71)tHSBA 


000001443 














(22)ffiHB 


¥f£ 8 ^(1996)7^170 




yamfm^.m%m 2 t b 6 1 




















«gC»#«rfr^#3TS10»ffi!6 




























^tP#«rfr^#3TB10»flS6 
















(74)ft3A 






(54) caiw©**] 











(57) mm 

01 (b) ±m±mzm 
1 3(DBfip«n 4<ty t/h*i^R^<D^oaji 7^ 

awe ^^i^v^hii 8«MiiLf=tt. sees 

«2 0&Z/$giiKl 6S7X^i:LTTMBi 1 SCO 
ai^y£(i. TMHi 1 5 CD 5 1 eomo& 



(A) 



(Bl 



,-ct?., ....If **' 1 * K 1,3 Bn * 



\//7/7//)r - 




73 



12 17 



(2) 



t$B8¥ 10-41307 



[bbb*©bh] 

«nco mm. © - mz + § e»»ic sa p £ § $&»bi 

|JlfEm^<-y K©5*>«iJEJfe*§R©B3Pai£fl-LT 

stu * =h.f=s aj«p±«c bis $ +Lfc<sBt)S^)a*^ u is 

«©Bito 

US*#2] iS^1IBK0)*B^|cfcaNr. UlE^S 
S«T£tf1iiJE!l£BBTI=li&l£jiR©ttBBtt^ c 
ttBB#©Tife&H)IA<Bfi!i£:h.TU-S C t Zft&k-f 

£3§g««©ffiiIo 

[»3RB3] SfiJb£B3BBRl=KB£:h.feMnB 
*^LT«Ul**.fc»«/<9 K©BlBB±*&BEBB 
B±©?9r £© fiffil^ *•> 1+ T il IS L r BB $ Htz Ttfe&JS 
H<k. KTifi:ftBB±l::BBS*taoBr5g©fiB(=BE 
£RB©!!8PSP«fc y 4,/h*tM5Ba»£:frr*B«R£:. 
BETB6BB© 5 *>|iIE»»R©BPB£fl- LTSffl 
$ *ifc8 ffiB±l= £ *ifc«ttj5$R A^t, & ISISB 
ttttBBBB* £BBf -5 C t £ Bat* •SSIigBffi© 

Bit. 

[B*« 4 ] is** 1 ~ 3 ©i^-r*i*McEB©seBjj[:: 

[SS*«5] £B.t&ff3BBBl::KAS*ifeMDB 

*^LT»m**ifc»«/<?» K©sth»±&tfB8HiB 

©BHI=BB-r4BEBBR±l=BEBttiBa>»Sa>- 
«:»Kt*»#i:HB«S*t4«MS»«L. B 
EBB/<-v K©5*BEBBR©MinB*fl-LTBtfi* 

hi=beb«/<-;> Kroms©-spi=»f&^--5ffl«-i=gap 
«bhb*<bb * *u ctu-^y bebb/ < •> 

K©»B©--B*<BEBKB©BnBtfl'LTBtii**i 
fc*©£JB*Lf=±, ±Jtffil=Tt6BBB £BBU 115 
EBB/ It SBETBfcBB-tKBEBBR 

©MPB©B£©-»i::*»S-f aBfl-KBflPBfcB - *"* 
BBRSBBU BETB$BB©-5*>BEBBR©B 
PB*fl-LTBtii**lfcBttlB±l::* 9^(=J:U«HkiA 

fcB**s>35e4Bfia«£»Bu is^ssisat/BtifBSfe 

Ifll £ V X ? t L X x ^ > y £ fx 5 Z 1 1= * U BET 
*BRB©^BfcB#*B*U BfflyH=«fcyBEBi8 

©BB^j*. 

[BBB7] lfi±i:tK'<9 K*<BB£*u *©± 
BI=BEBB/<s/ K©BS«)-»l=»K-*-*B»l=BP 
B***-<5BBH*«BB**.. c*tl=*yttB»«/<v 

K©BB©-B*<BEBttR©H!PB*fl-LTBffl**. 



fct©£JBSLfc±. ±±EBI=Ttti&«B£BBL. B 
EBB'<v K-tl=a3it*BET*ABB-fc*»S>BEBB 
B±©RlfS©{iSI=taS-^-5S!lETi6^BH±(=AMtX 
B£©BKI=BE£BR©HaBJ: « t'hdl^HDB* 
*-*-«*BB*BBLT»BL. BETife&RB© 5 *> 

«rEB»B©§ap»^LTBaj**ii=Bai»±i=^ v 

4H=*y«ttJ&BBft*S>fc*BfiB«£»BU 
BBBttBEBBB*"?*?*: LTx??:/?«tT^ 
£!=J:yBETi6&Bfi©:FfifcB«-£B£L. S^fflS 
1= <fc y BEBSB&aBtt SftBBtt * "T * c t £BB 
<fc f 63SSB«©BB*j£. 

[IS** 8] B*B5~7 0l*r*i.*l=EB<Da«l= 
*5l*T. fjE*6»B©B3PfiP©ff^l±RBT*fc-&ci:^ 
« St i: f « & SBS©BB«&. 

[«B©BBfcKB] 

[O 0 0 1 ] 

[3SBjj©B-f -StSffittff] c©sewi*5SigS«©«iiB. 
tf*-©B£*£l::flU Bl=, I*A,*£B©«»j£*B* 
& -5 l5lS«tt©^fiBffi©ffijgai/-€-©BfiE73aj(cBI 

[O O O 2] 

Bi**f ^©BBBB"Ci*. •y7'©ft»/<'» K 

±(= BB * *tfcli^=B©«»jaBB^ 6 <f * ISBBK 
©3£jg«ffi ^ EI8&S«± ic BB * Hfcfg**/ K±l:8 
SL. l*«fl31^5c<tl=J:yi*A/f£^ >) in — (reflo 
w) LT+;>f-f >?£fToTl*«. LfcA«-5t, 

^IciittAy/fBOTffiB/S^RA" t> <f SB«©36 

[0003] ^©cro^atc^ieBBroBiSTj 
;iic-DL>xia 1 o^#sBL>s*<f>siw-r«, 0 *-r, 01 
o (a) i=*-r<fc5ic- yij3>ifii±i:sa/<7K 

2A<BJ«£*U ^-©±®(=*5^T}gB/<-v K2(D«t>*B 
SB<B»l=BBB3*<a«*tL. M'^K2(Dt* 
W*<BBB3(=Bja**if=BPffl4$^LT8ta**ifc 
t,©^ffliS-f -5. *l=. Ho (B) iz^-t^olz, ± 
S±{*l=T»ftBB5«BB-rS. ?^l=. Tife^HH5 
0XkBI=&l*TftB/<y K2(=BB-r«B»*B<B» 
|c> l-l6^iStl. 0 Lfc*<ot. c©« 

B-(?l*. K2l=«(fr-5»«'l=*sit-6> v*l> 

\>7. KH6l=l*spBRB©Banai7 A<BB**iT^S. 
[0 0 0 41 TJ6^BB5^y -v^BSagSt Lt 

tt-^fc'roBBJ* -y**fr5wtl=* y. h 

13 6 ©ggpss 7 w©Ttfe^iaJi 5 ©±®(zl^^y•£A^ 

•&3lfiB«8$Bia-r-5. C©Jg^, ^•>4-L'v5^hH 
6Jtl=*5LNTIi>ufcV -y^*<Sf*B*1l=lta*^*. C© 

fctf). croBBlcfel+SBBBB 8 O&mtZO CM 
C©BBI=*5^rBiBB«8©Btt*^©cB 
«fr-&©l±. * ";*l/vx hHSWRISlclS^fe 



(3) 



*#B8¥1 0-41307 



4«»MftMe«a«>B SS«):yB<my)t?fc 

& e *ic. ^ ^L/v7 hB6*wirr4. 

8 £ ^ <t LXTife&IIB 5 ©WS»»SXf 
f>^LT^tl)t, 01 0 (C) ic^^Tct ^ 

1 o (d) iZ7r.?±5iz. temmzft^t. $<Dzm& 
o^esa 8 *<sa u i= * y a* o x k is 

[0 0 0 5] 

[«MUl>!><S*L<fc5£*f &RB1 L*Lft*<&« ft*<7> 

6*MHrt-<&£&* £<DCff£#£>3S®Sa8(D^<7>Si# 
©TIC****"** '^l/vX hl6SS±l:B4Lt*l 
ftl***rt<± IS* ^ ^fl)cM0)^e 
Sffi 8 ^77{? £ LXTtfe&5*H 5 <D*Bft«#*x 

(Dffl»(DT(cSF«-T ^Tife^HRJi 5 £R£l=Mfc£ L S*i 

(DCB«a>S6S«a 8 TK«#**l*T»4ISB 5 0¥ 
B^tt^BrWO^tt (RK) *Rft*c£|::ft4. C<D 
tS** »»3*fr3£#. £0>cff£#a>S££ma8<Dj§ 

^«8 a4»Ktttfl*U^ftMRJ:fty. t>l*XI«6fi« 

as a(DB**<^«i-ica6ii^3iaa*<fc-Dfco * 

■rat. #o>c»«a>SBB««8(D*a>«»a>i£*<y3&< 
*y*#<«y* lEBiWU-iittftiiw 

Musjfiifsj&^&y. i>i^x(i^T>r>e^^<b*< 

BttC$^^t'5W^ofc, 010 (D) 

T«nn0a^T«ftMM 5 1 ftKB 3 t o>tt JMtfcttB 

f£(C«fcoXJ&fifc**lXl*4»fi\ SiBSS8aJ^$ 
JSS5g^@ CTftsb** T*fe#i3B5 7!><ffiBfe!»it 

B±»»B£a>«B«jro*4*** vnmbstmtnt* 

MH=. fcW^I*^t£*<tt»L* c*i*#S(D$S*88 

Fp1S*<feofc 0 C0>«fc5ftlHBl** ^SSasatfffiB 
^liA/^£^Pb (IB) U^I*A/f£9fl=€fcoX^JSR*tLX 

(D«M**<l>tfoftfl*«£ ft b ftl^cfc 5 ic-r * - t A<X 



[0 0 0 6] 

K<DliaPffl£:frLXSai£ft*it<Dirfc^x. fifrSa)fi 
IBRSKAU KIM«©HP»S*LTBlB*4ifc« 

«a>sgjB«a*»a-r*«fc3i=Lfc*oxfc*. 

[0 0 0 7] CCD^B^tC^tilf. ffilxtf^a>-^tta>^ 

s«aa>*nn=*y±cfc*mttX/*:^ «*.tfT»* 

KB <D 5 *> ffiSKcD 69 □ ffl £ * L x 3 d3 * tt fc 3 tti £ 
0>f£tt®£&*&@<t LX y*.**w£ 

ictt y. c*ijcj:y*iB«aa>^*3&<i>i;oft^tti:ft 

yB< LTt^r-f >fcf^^ft*IH«ci:3^-C#. 2* 
|cT«J*HBai*co*ffl*ie(SBiSI*^f£/)<fflSkUfttv 

cfc5{cf &c<h*<X£&o 
[0 0 0 8] 

[»wa>SJ6o>^!B] Hi (A) - (d) [t^ti^tic 

(d*w<d« 1 **6^jsieteit«»S6fi«aa)#^rtxas 

^Lfct<Z>Xfe^>o *C"C* ^*ie>(DH$IHlc#BBLft 

c(D*i*is»»<DS8jE«a©«aat/'ta>»* 
^aicoixxsi^-r^o 

[0009] *t\ 01 (A) CTvt^l:, *>'J=i> 
Sffil 1±|Cft«/<^ K1 2A<^«**1. ^-<7>±®ICfc 
i*x»«/<^ K1 2 0>4>ftV£tt<0»l=MURl 3*< 
K1 2<D*ftfflA<«HIIBl 3lc^fi3c 
S*tfcBBPffl1 4*^LXStH*^t=t<D^fflS-r^>p 
01 (B) ic^-fcfc5lc. ±®£<*lcT*fe&J8B 
1 5(Mt«. 8«/bKl 2<7>5^«KK1 

30SPa5 1 4$^LXStli*ttfcSdifiP±Rl/&Stll 
SU<D^Slcaffi-r^«KKl 3±lc^(t^T%^HB 1 

ggpaji 7^^-r^o ccdis^. ±n±(*i=#y-r s 

KB*Xtf>a- KC*y«^fiRLfc«. 7t h'JV^7 
7-rl=«fcyB8P»i 7$«t4*«Hi 6»fStl)c 
**LM*. ^P®1 7S*«««1 6*BP»l=*y 
iltgff^/S-r^o $6SKi 6 0>n»l*. S2ic^-Tcfc5ft 
R^XfcoXtcfc<. *fcH3lc*r*5ftiE^*fl> 
^ft^XfeoXt«fcl> 0 BBP»1 7li. ^X^BJ 

s KicSbf, v^/-;u^«8i*<offt(7)®Bix&ox 



(4) t$&3¥ 10-41307 



[0010] *ic. &&R1 6 0>@isaa)±®si/SSI 

lt<£>* «^UvX KB 1 8(C(iRff$<7)gaP^1 9*><ff2j£ 
£*lTl^ e ^(^. T*fe&«Hl 5^y^^rS5SStL 

^ hH 1 8(D&aPffi 1 9 rt0>Ttfe&HH 

I 5M«»B1 6 0>±ffl(=:f4Ar/£3&^e)ft*S6fiBai 
9 *»!«-*. -(D»#. y'^bvXhi18±W 

4o Jfcl=* > ?*U5?* hH 1 8^*I]gi"r^o CCD* 

[001 i] KBaS2 0fttflBtUll 6£vx 
LTTifei&BHl 5(D5FKft»»*x-/^>^LT 
B1 (C) I3^-Tcfc5ic. ^Si2 0S 
Mill 6TlC<D*rFife*IlHl 5*><S#£*l£ 0 C 

(d) iz^?±5\z. &s&m&?fot. ^(Dzxmom 
2 o tfmMLtz&mm&in- * y *.* o r rsio* 
ttttty. ca>*tt-eHfc-r«cti=cky. isis*«a> 

[0012] (tc^-e, (H 1 (b) ic^-r^5ic > V 

*\si>7. hH 1 8 0>MD»1 9F*J<DTife&lSJi 1 5Stf 
$feg&1 6(D±@lC^fiaS2 0£ff2j£LTl^(DT. 

II (C) |c»-rxaS«fc«IWB3Btfr5t*. 

c 2 o a>?&fi*rc * y £ cfc;ntt*A/*£ 

X. «H»*lcJ:y*.*4Ci:(cft« D fflx. 
l*7Ky-TS K*6tt«KIHn 6l*l*^7££(D»*itt*< 
St^-e. 50>5*>*&l§Rl 6<DBBP«1 

T&&ISH1 5<7>5*>*fe&Rl 6CD^PSP1 7^Lt 
8ttl£tLfc8dSffn 5afcO>»«iHA<*«kl*A/f£*«A* 
«fcifc(D»*JSffl£&*<D-e. $£l£§g1 6<DfflHI=T*6 

*aai 5*<^a»c«sLTi^xt. :w^i:sst 

(D3!e««2 OO^CDW^OTKITS-f 'V^l/vX 

hii 8*s±icR*L**t<p^adA<±i:T:t. m\z 



B1 6$7X^?i:ltT^ai1 5(D^FRtt»»$x 

TTMSI 1 5 0)^M* x ^ f >^ L t S5t 
&t£* x^^icty % f0:itt^jS 

U2 0&i;KtSRl 6T(c&S£;h£Tife&RH 1 5 

icMBi*fti*. m±totgs* &*&3I&(D^fi««2 0 a 
0J»ttfi<l*tf ottKtt i a * ft i>£ 5 lc^f£ c <h *<T? 

# % l>lvCI*ftfi««2 0 a ©K* Cfctf 

[0 0 13] *fc. »Aatti=»ltttA/«£3b<aaKi 6 
(J>±B^&3SE*ittl*C^I*aL^©T?. 191 (D) ic^-f 
£ 5 IC % &«&3I&CD3SfiB« 2 0a (*Tife£ISH 1 5 0) 

1 5 a ±&tf KSaiaJ 1 5 a a>JSBI=&irr &tMSR 1 
6±lc»rt*ti«Ci:lca-B 0 ^(D^S. ^fi«ffi2 0 

$esi2o ao>affiiza«**LfcfliBjSi*^*:*^L 

rigour TMHB 1 5e(*a>#Hft*iM*Ttt 
&SH1 5 Ki 2t(D»ffi(=«»jiSil*^£*< 

&5M<D»£BflW<«T Lttl*«fc 5 ic* * d <t 

[0 0 14] »|»li^/££Att**:fca>S*J6 
1 30^Pg^1 4*y t/Jv^L>Ot?. 121 (D) IC^-T 

eh o (d) fc^-rttSEoig^titRLT. 5g 
e«a2otfj:y— asfttt&ay. au>ri*^eaa2 
oa>K*s < fey«<*r«»-i3&<-e^^o lb^t, ^ 

eBS20(DB^$cfc t JS<LTt, 77-f>tf*;ftt 

gap®a^^4^, ^tS2oos*m4ct 

*<-r?^^>o ^ISK1 3<Dg3P»1 4©?I»* 

3&<«7irijE*ff^-CfeoTt. $&SK1 6(DggP«1 7(D 

sFB^«*n^fr*-ti=«fey. ?ga(4A/f£^3tL^)^ 
[0015] tz*>v*mi (b) iz^-rttSsi^^^ 

$6SR1 6(Dn^*fc*aft*#<"r*ti:til=. 
^ hH 1 8(7>&aPS5 1 9(D^:^*^fe^^ 

*#<"T^i:. * 7 + hS 1 SCDHPaJ 1 9rtlc 

^^>o co^l, cco»da>#©c»«a)*e«aa>f* 

n$ai (b) ic^^is^^^c^^^^^ic-r^^. 

[0 0 16] 14 (A) - (D) li^-tL^tlCO 



(5) 



ttfflW- 10-41307 



LfctcDtrfe^o f-T\ C;hb(D0£raic#!8Lft;6< 
;£|COl*Tl&Bjrf ftfc„ H4 (A) 1*0 1 (A) t 

[00 17] 04 (A) (C^-rtiCD^ffi^L/c 

b. 04 (b) (r^-r^^i^. ±®^*icTtfe^ia« 1 

5 K1 2(D5*>«aKl 3 

ompam 4*^LTS{ii^^tcsmaj±Rr/sssiiaj 
0>±@ic$&it&i e^as-rat t tic. ^o)%mm^ 

6icfcu>r«KKi 3 0B3P§P1 4<7>4>*SH::*tJ^f 3 

fi£-f£ e C0>*« % 6(D*H&** 0 1 (b) ir 

B3PW1 7^*lt 0 1 (B) (c^-TBBPffl 

1 7 0>****rai:£-r*- 

[0 0 18] 6O>BaKB0>±BAi;ttB 
ffl«<&tt«lcfcfi-r*Ttt*BB 1 5©±Bl:>->*U 
yXhI18$Kl8t4. Ltctf-sT. COttBtM** 

^uvx kb 1 8iciinff2cD[iapan 9*<»* 

£*ITI>£ 0 CCD«^. HJPffl 01 
(B) |C^"TSP»1 9<7)*$* *y tHrftOBKIt* 

# < "f 5. Jfcl=. Tife&BB 1 5 * * y*B9KB& LT 

B1 8(DHP»1 9rt<DTife&BBl 5Sl/$£SH 6 
/ «>*l/vX KB 1 8(DBBPW1 9rtira>^S6fi 

B1 8^*]gt-r^o zo*^, ca>aBn=a3it43&B« 

KB 1 8*K±l=flO*»l=»**4Cfc*<-C**. 
[0 0 19] ^fi««2 0&l/*feSBI1 6$7X 

»*-r-5i:. 04 (o ic^-r<fc5ic. see«2os 

Itt&SRi 6Tlca>^T*ftBBi 5*><&?f£;h,£o c 
ca>RBic*5it*3Kfi«a2oa>»**<tt» 

(D) 51=. ftM£fr3£* tt»«©S6fi« 

«2o l t^asa* k * y a* o t uisa* <t 
fty. ca>«B-cBfb-r*c^ic*y, I5iss#<z>3gfi 

* 7*l/v^ KB 1 8&irF*fe&HB 1 5(D5FBft»» 

ftOSgfiVB 2 0a (DHMKtfL^tfofcBtt £ ft b ft l*<fc 
5ir-r^>Ci:3t)<T?^. l>l*TI*S6fi««2 O a<DS££ 



[0 0 2 0] (tC5T\ C(0S2Hffi^jS(DiS^=t. & 
aS«Fl=5S»liA.y£*<$6«K 1 6 0>±B*>&3MxttJ*c 
tttfti^o-e. S*«aa»cD^fi«« 2 0 a liT*fe!&HB 

1 5 0>?*IMM1 6(7)5aP®1 7**LTBffl**lfc 
SfcfcSP 1 5 a ±&tHRBttSffi 1 5 a (DjgffilZ&S-f «te 
8R1 6±lz»fit*ti*Cfc{rtt«. Lt:^ot, Tife 

£C<!:*<T*££o &«&3&05ie«« 2 0 a 

0>»*l*. 0 4 (B) |C^-rttSIC^it^>^SB«2 0 

<D*SSBi (B) iC3K*ttffif::j3lt5£fi««2 o<D 

^mtmctu^^oiz-r^t. 01 (d> ic^-r^e 

[0021] ca>B2££»B<D't*i::fti-J'«ft 

fi««2 0a<DH*(DJH»«(CO^TKWr4- 0 5 

(A) l=3M~<fc5l=. vU3>Sffi1 1 ±\z!&fiL£*itz 
Tife&HBl 5a>±BO)Br3Ea)BHf(Z7Ky-f 5 K^bft 
£KB2~3 /i mSffi(D*fe«ffi 1 6«Bjft-T«. C<D» 
£\ H5*LTl*#lVb<* tttt'*? K<&-+SfeA<1 00x1 

ooumtwmt, *e«tB&i e i 

2 0/im-eBBP»1 7(Dlgtf5 0|imfi)'J>^*tt 
£ e ^ 'v^L/v^ KB 1 8 &%&J$Ct%> 0 

S\ > 7 + KB 1 8 0)B£Gf £ 5 0//m^ L, Rff$ 

0>Bi!lPff 1 9 0lg* 1 0 0/imi«c *IC. 
Isis* KB 1 8<DH|P»1 9rtlCl*A//£y 

icJta*t*rtt»«o>^fi«a2o*»rt-r*. 

3. 1 4 x 502x 50 = 3. 9xlo5/im 3 <tft 
& 0 0 5 (B) (c^-f £51::. Tife^HBl 50> 

1 5 0)5*>lfe8I1 6(DBaP^1 7^ 
LTgtbSftfcSfciiSfl 1 5 a t <D|g«l® ^ <t L 

r. f3cKa«a>S6S««2o aA<^)a*H«. fit, 

8»*(D88M2 0O»a(3. 9x105/im3) £ 
&#Jg@<D®SI (3. 1 4 X 2 52=2. 0 x 1 03/im 
2) <fcC:S-3l*-C\ l$[J»«CD3ISS«2 0 a(7)SS(i 
84/i m£ft^>o 

[002 2] CtlCWLT, 06 (A) & ? 

§ffl(D^S7b<05 (A) l^-fia^^CT'fcoT. « 
SR1 6^^faLTl^ftt^ig^lCl^. Tife^BB 1 5 (D 
5%/'V*bvXhI1 8(7)B3P^1 9^^LTStli* 
^/cStiifflJ 1 5a£Otg«®3!)<S*JS®<b:ft^o COf: 
A. &mm%?T5t. 06 (B) IC^*TJ:5lCft^) 0 ^ 
LT. ttHMKOftSBB 2 OOtfca (3. 9X105// 
m3) £S^IS®0®UI (3. 1 4 X 502=7. 9 x1 
03/im2) ^IZ^O'INT. l$lS3»tti:L^3J:y 
S:R^eai2 0a(DS^Ii6 4/imi:<j:^o 
0 7 (A) ic^-T J: 51^ ttBBl eSBrite?. 
> ^L/v7 KB 1 8 0>n^(Z>BaP»1 9 0)iEg$5 0 



(6) 



0-41307 



UmkLtzftGiZl*. ttOkm&fTOt* 07 (B) iZTf; 
-?±5IZU*> 0 ^Lt, ft^*C0^fiS«2O0>tt:a 

(3. 1 4x 2 52x 50 = 9. 8 x 1 0^m3) tS 
*&®tf>®» (3. 1 4 x 2 52=2. 0 x 1 03/1 
m2) tlcSo'lNT. 15 3£&«a2 0 a <7>S£ 
|*4 6 mtU& 0 

[0 0 2 3] WL±0)Ztfrk>BJiZ>frte& HftffiSflt 
<D^SSffi2 0 a <7)K£l*. ttff^0)^fiS«i2 O0>{* 

(Dcfc5^. ttte#(D^ieSa2 0<D<*«£*£< L. M 
oTife&JSHl 5 0>5*>*fe*aKl 6 0HPfll1 7^1 
T8tii£*t*:8fciiSn 5 a £<&f£tt®rt>bft£&:fcJ£® 
<7>®«£'J>£ <-f££. l£l£i*#0>^&S«2 0 a CDS 

[0 0 2 4] <b:C5t?. ±IE*2**»»-ei*^ ±«L 

tz&5iz. E4 (b) ic*-ra^«©36fi««2 OOi* 
i$bi (b) ic^-r#cD^^«a>s6fiB«2oa)i*a 

iHi:it4-ti:«fe l J. 04 (D) ic*-rrsi£*Ra> 

^fiS«2 0 aOl95^$0 1 (D) (C^-TI^IS^JRO^ 
B««20a(DS5*i:iHi:i:t*Ct3!i<-C*4. Lfr 
ZOtmS. 04 (B) |C3F-rttfl&tta>36B««2 0 

^itfrr^i^fr^Bsrsi^ 1 (b) c^t^ozj^ 
2 o 5o>ic*^4b*ih£ y < 

C<t*)<-T?££ 0 04 (B) ir^-T«&. SblCpt 

[0 0 2 5] *|C. 08 (A) - (D) li^tl^ncCD 
*W<0»3*16KB8(c*5lt-6S6fi«aa>*»*xa*^ 

6. c<D»3»B»B©*S«aa>««*tf*©»** 

;ilCOt>TK0J"r^)o ftfc\ 0 8 (A) 1*01 (A) t 

[0 0 2 6] 08 (A) lC^*T^(D^ffiSLtz 

6. 08 (B) &l/09iz^-r«fc5ir. ±B±(*KT*6 
£&Jg 1 5fiiJct4o K1 205*>§ 

BB1 3 0BBDB1 4*ttLTBtti**ifcBtiJ»±;Rl/ 
KBU»a>BBlc{airr*«BBi 3±lcfctf-£Tife& 
M1 5±fr&« flUKHl 30MDB1 4*&B*tfc* 

1 6<Dttfl££* 01 ( B ) ICsF-flfcliBl 6 0>tt»£H 
[0 0 2 7] BBDffil 7A<^$*xfcai5Mcfclt 



&$£iiKi 6(Dfflia»a)±ffiatf»H5atta>n«i=iaflt 

-f&T*fe&HJI1 5C0±@IO ^l/y7 1 8$» 

*Hfcffl»ic^it^$fe«Bi 6 a>Hin»A^ 

CDgEPSfll 9*><f&J$£*lTl^o Ctf>«^ B^Pffl 1 9 

01 (b) c^tSDgpi 9^^*^^ 
T%*BB1 5£*-;/*83EK£ Lt 
tt*«(D«B****fi5CiCCj:y. jt?*U2?*h» 
11 soBHQflM 9F*i<DTtfe&HJ1 1 5Sl/ftgKl 6 
a>±Blcl4A/t£A^&ft*S6jB«a2 0*»flfr«. 

aa2 oii^cDcff^^/cf^o *(c km 
i 8£*flsrr *o 

[0 0 2 8] ^fiaffi2 0W*8H 6f7X 

0 t LTTtfe^BJS 1 5fl)W4»»*x^f>yL"C 
0 8 (C) iZjjVf cfcSlC. ^efig2 0R 

l/KiH 6T(ca>*TttftBB 1 57b<^#^n^o * 
08 (D) Ci^-f £ dd. IMa3i£fT5£* £0>c 
J&*0>S6fi«a2 OA<*»Lfc«*B»*C=J:y A.*o 

Tifisa«tfty. ca>«!BT?Hft-r*ci:(=«fcy. is 

l?J*#0>3£eS« 2 0 a*<flSJ*S*l*o CCDm3SI*feff^ 
I5f$3»*CDS6jB«a2 0 aO)EKa«*fc 

a a icas-r « c t # & <t 5 

[0 0 2 9] 

«?u*T*fcBBa>9%*«Ba>BBci»* 

^Lr8tt**ifcBtt»i:tO»»B*»*f6Bt LT. 

a®5s*i^ct y3tL*^cfc5i=LT^^o-c. ^fisao 
S6B«aa>B***y<s< Lxt^T-f >ev^<b*H 

[BBaBWftKW)] 

[01] (A) - (D) l4^tL-?4xC(7>^BJ(D^ 1 HSfe 

^Bicfei+*36fi«aa>ft^fiexa**"rBfffiH. 

[02] 01 (B) «c^-rxSI-te^TT*6^BB±l=: 
!6»B©^*^StLfc«Ba>-«*^-r¥BB. 

[03]0 1 (B) |C^-rxSI=J3t^TT*ftBB±CC 
IftBBtD^^^rtLfcttBcDfftroWS^-r^BH. 

[04] (A) - ( D) I4^-4X^CO^0^O^2||J6 

^Blc*5lt*S6fi«ao>ftH^fitxa*^»rfflBo 
[0 5] B4l=*-rB2»St^B(Dii#lct5lt5S6ie« 

a^Ki^jKtwittwrftfcAics-rto-eftoT. 



(7) 



0-41307 



0KBBL (B) l*l5l^ttOglfi*8i*^L^«S 
tf)»r@0o 

wr^yc^xc^-rt^-cfeoT. (a) i*> y^ic^y 

tt^*a>^fi«aS©fitLfc«Ba>RHH, (B) iilS 

[07] itK^a^LT^^fiBScoa^cDMff^^lft 
W-?&tz&blZ7jk-?*><DV&r>X. (A) li^^^lCcfcy 

tt»«a>3sfi«as^jaLfc«ffl(DKBia. (b) lirs 

[B8] (A) - (D) li^tL^+LC(7)*B^(DS3^S6 
»Blc*5l+43gfi«a©*^fi6ia**-rBraH. 
[19] IH8 (B) ic^-rifilcfci^TTifcABUi-tU: 



o] (A) ~ (d) ti^^-?titt*c7)^eaa^ 



1 1 

1 2 
1 3 
1 4 
1 5 
1 6 
1 7 
1 8 

1 9 

2 0. 



Ban» 



BBDffl 

2 0a ^jS*a 



[0 1] 



[02] 



14 MO« 



(A) 



(B) 




16*** 



(C> 



CD) 




20 

13 




[0 3] 



17 



16 15 




-12 



12 17 



Page 1 of 2 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The insulator layer which is formed on said protective coat located in the outcrop top of the 
connection pad exposed through opening formed in the wrap protective coat, and the perimeter of this 
outcrop in a substrate top, and has opening into the part corresponding to said a part of predetermined 
outcrop, Structure of the projection electrode characterized by providing the almost spherical projection 
electrode which consists of a low melting point metal formed on the outcrop exposed through opening 
of said insulator layer among said connection pads. 

[Claim 2] Structure of the projection electrode characterized by forming the substrate metal layer of the 
same appearance configuration as the appearance configuration of this insulator layer in the bottom of 
said projection electrode and said insulator layer in invention according to claim 1. 
[Claim 3] The substrate metal layer formed continuously, having applied the substrate top to the position 
on [ from the outcrop of the connection pad exposed through opening formed in the wrap protective 
coat ] said protective coat, The insulator layer which is formed on this substrate metal layer, and has 
opening smaller than opening of said protective coat in a position, Structure of the projection electrode 
characterized by providing the almost spherical projection electrode which consists of a low melting 
point metal formed on the outcrop exposed through opening of said insulator layer among said substrate 
metal layers. 

[Claim 4] It is the structure of the projection electrode characterized by the configuration of opening of 
said insulator layer being circular in invention according to claim 1 to 3. 

[Claim 5] The formation approach of the projection electrode characterized by to form the insulator 
layer which has opening into the part corresponding to a part of said predetermined outcrop on said 
protective coat located in the outcrop top of the connection pad exposed through opening formed in the 
wrap protective coat, and the perimeter of this outcrop in a substrate top, and to form the almost 
spherical projection electrode which consists of a low melting point metal on the outcrop exposed 
through opening of said insulator layer among said connection pads. 

[Claim 6] A connection pad is formed on a substrate and the protective coat which has opening into the 
part corresponding to said some of predetermined connection pads is formed in the top face. After said 
some of predetermined connection pads prepare by this what was exposed through opening of said 
protective coat, Form a substrate metal layer in all top faces, and the insulator layer which has opening 
into the part corresponding to a part of predetermined opening of said protective coat is formed on said 
substrate metal layer on said connection pad. The projection electrode which consists of a low melting 
point metal by plating is formed on the outcrop exposed through opening of said insulator layer among 
said substrate metal layers. The formation approach of the projection electrode characterized by 
removing a part with said unnecessary substrate metal layer, and making the configuration of said 
projection electrode almost spherical by heat treatment by etching by using this projection electrode and 
said insulator layer as a mask. 

[Claim 7] A connection pad is formed on a substrate and the protective coat which has opening into the 
part corresponding to said some of predetermined connection pads is formed in the top face. After said 
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some of predetermined connection pads prepare by this what was exposed through opening of said 
protective coat, Form a substrate metal layer in all top faces, and the insulator layer which applies on 
said substrate metal layer located in the position on [ from said substrate metal layer on said connection 
pad ] said protective coat, and has opening smaller than opening of said protective coat in a position is 
formed continuously. The projection electrode which consists of a low melting point metal by plating is 
formed on the outcrop exposed through opening of said insulator layer among said substrate metal 
layers. The formation approach of the projection electrode characterized by removing a part with said 
unnecessary substrate metal layer, and making the configuration of said projection electrode almost 
spherical by heat treatment by etching by using this projection electrode and said insulator layer as a 
mask. 

[Claim 8] It is the formation approach of the projection electrode characterized by the configuration of 
opening of said insulator layer being circular in invention according to claim 5 to 7. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] (A) - (D) is the sectional view showing each formation process of the projection electrode 
in the 1st operation gestalt of this invention, respectively. 

[Drawing 21 The top view showing an example in the condition of having formed only the insulator 
layer on the substrate metal layer in the process shown in drawing 1 (B). 

[Drawing 31 The top view showing other examples in the condition of having formed only the insulator 
layer on the substrate metal layer in the process shown in drawing 1 (B). 

[Drawing 41 (A) - (D) is the sectional view showing each formation process of the projection electrode 
in the 2nd operation gestalt of this invention, respectively. 

[Drawing 51 It is a sectional view in the condition that are shown in order to explain the example of the 
height of the projection electrode in the case of the 2nd operation gestalt shown in drawing 4 , and the 
sectional view in the condition that (A) formed the projection electrode of a column configuration by 
plating, and (B) formed the almost spherical projection electrode. 

[Drawing 61 It is a sectional view in the condition that are shown in order to explain the example of the 
height of the projection electrode as an example 1 of a comparison, and the sectional view in the 
condition that (A) formed the projection electrode of a column configuration by plating, and (B) formed 
the almost spherical projection electrode. 

[Drawing 71 It is a sectional view in the condition that are shown in order to explain the example of the 
height of the projection electrode as an example 2 of a comparison, and the sectional view in the 
condition that (A) formed the projection electrode of a column configuration by plating, and (B) formed 
the almost spherical projection electrode. 

[Drawing 81 (A) - (D) is the sectional view showing each formation process of the projection electrode 
in the 3rd operation gestalt of this invention, respectively. 

[Drawing 91 The top view in the condition of having formed only the insulator layer on the substrate 
metal layer in the process shown in drawing 8 (B). 

[Drawing 10] (A) - (D) is the sectional view showing each formation process of the conventional 
projection electrode, respectively. 
[Description of Notations] 

1 1 Silicon Substrate 

12 Connection Pad 

13 Protective Coat 

14 Opening 

15 Substrate Metal Layer 

16 Insulator Layer 

17 Opening 

18 Plating Resist Layer 

19 Opening 

20 20a Projection electrode 
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[Drawing 2] 
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[Drawing 81 
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